While almost everyone discounts the value of future rewards over immediate rewards, people differ in their so-called delay-discounting. One of the several factors that may explain individual differences in delay-discounting is reward-processing. To study individual-differences in reward-processing, however, one needs to consider the heterogeneity of neural-activity at each reward-processing stage. Here using EEG, we separated reward-related neural activity into distinct reward-anticipation and reward-outcome stages using time-frequency characteristics. Thirty-seven individuals first completed a behavioral delaydiscounting task. Then reward-processing EEG activity was assessed using a separate reward-learning task, called a reward time-estimation task. During this EEG task, participants were instructed to estimate time duration and were provided performance feedback on a trial-by-trial basis. Participants received monetary-reward for accurate-performance on Reward trials, but not on No-Reward trials. Reward trials, relative to No-Reward trials, enhanced EEG activity during both reward-anticipation (including, cuedlocked delta power during cue-evaluation and pre-feedback alpha suppression during feedback-anticipation) and reward-outcome (including, feedback-locked delta, theta and beta power) stages. Moreover, all of these EEG indices correlated with behavioral performance in the time-estimation task, suggesting their essential roles in learning and adjusting performance to maximize winnings in a reward-learning situation. Importantly, enhanced EEG power during Reward trials, as reflected by stronger 1) pre-feedback alpha suppression, 2) feedback-locked theta and 3) feedback-locked beta, was associated with a greater preference for larger-but-delayed rewards in a separate, behavioral delay-discounting task. Results highlight the association between a stronger preference toward larger-but-delayed rewards and enhanced reward-processing. Moreover, our reward-processing EEG indices detail the specific stages of reward-processing where these associations occur.
Introduction
Choosing between receiving $400 today or $800 today is easy. Most people, if not everyone, will select $800 today. However, choosing between receiving $400 today or $800 in three years is more difficult, and different people will choose differently. This latter decision becomes harder and requires a stronger computational demand (Rangel et al., 2008) because the subjective value of $800 is devalued, or discounted, over time. For decades, economists, psychologists, and, more recently, cognitive neuroscientists have studied this so-called delay-discounting phenomenon (also known as temporal discounting or inter-temporal choices; Ainslie, 1975; Frederick et al., 2003; Kalenscher and Pennartz, 2008; Peters and Büchel, 2011; Samuelson, 1937; Schultz, 2010) . While the phenomenon is well documented, it is clear that people vary in how much they discount future rewards. In fact, individual differences in delay-discounting are stable over time and are sometimes considered a personality trait (Kirby, 2009; Odum, 2011) . Recently personality and cognitive-neuroscience research has shown that these individual differences in delay-discounting are correlated with several trait affective and cognitive variables (Civai et al., 2016; Hirsh et al., 2008; Mahalingam et al., 2014) . Among these variables is reward-processing (Benningfield et al., 2014; Boettiger et al., 2007; Hariri et al., 2006) 
